limiting CNS axonal regeneration has not been examined with genetic methods. Here, we have analyzed mice transcripts are expected to contain the ␤geo sequence and to be slightly larger than endogenous nogo-A lacking Nogo-A protein. The analysis reveals a role for Nogo-A in limiting axonal growth after axotomy in the mRNA, but they should lack sequences from the 3Ј end of nogo that are common to all splice forms. Northern adult CNS.
analysis with a probe from the 3Ј common nogo region demonstrates a complete absence of nogo-A mRNA in Results the adult brain of homozygous nogo-A/B Ϫ/Ϫ mice ( Figure  1C ). The mRNA level for nogo-B in the adult brain of Mice Lacking Nogo-A/B Are Viable Embryonic stem cell lines in which the nogo gene had wild-type mice is quite low, and it is absent from the nogo-A/B Ϫ/Ϫ mice. The nogo-C and ngr expression levels been "trapped" were identified from sequences of the trapped exons (Zambrowicz et al., 1998). A mouse strain are unchanged in this nogo gene trap line. A probe derived from the 5Ј end of nogo corresponding to aa established from these cells by blastocyst injection is viable in the homozygous state and selectively disrupts 30-145 encoded in exon 1 also demonstrates the absence of wild-type nogo-A transcripts in the nogo-A/ nogo-A and nogo-B expression. The gene trap insertion site maps near the 5Ј end of the largest nogo-A-selective B Ϫ/Ϫ brain. This 5Ј nogo-A probe detects a relatively low level of at least two larger mRNA species that are exon ( Figures 1A and 1B) . Based on the gene trap design and the insertion site, it is predicted that both nogo-A consistent with ␤geo fusion species derived from normal nogo-A splicing and from splicing of exon1 to the strong and nogo-B, but not nogo-C, expression will be disrupted by this insertion. Disrupted nogo-A and nogo-B , and nogo-A/B Ϫ/Ϫ mice (data not shown). Furthermore, such myelin preparawith an antibody directed against a peptide encoded by a nogo-A-specific sequence 3Ј to the location of the tions from mice of different genotype contain equal levels of MAG and myelin basic protein ( Figure 1D ). gene trap insertion site. Nogo-A is absent from the nogo-A/B Ϫ/Ϫ brain ( Figure 1D) . A second antiserum directed ␤-galactosidase-positive cells are visualized in the corpus callosum and deep cerebellar white matter with a against the most amino-terminal region of Nogo-A and -B fails to detect significant levels of Nogo-B in the brain, location and distribution consistent with oligodendrocytes ( Figures 2F and 2I) . Qualitatively, the density and but does demonstrate the presence of 51 kDa Nogo-B in wild-type lung tissue by immunoblot. In the nogo-A/ position of these ␤-galactosidase-positive cells is similar to that of CNPase-positive oligodendrocytes in wild-B Ϫ/Ϫ lung, Nogo-B is absent ( Figure 1E Figure 1E ). This is likely due to reduced levels of the nogo-␤geo hybrid nificantly different from littermate control mice ( Figure  2J ). There was a slight, but nonsignificant, trend toward mRNA as compared to wild-type nogo-A and due to the truncated protein instability. We conclude that this provement is due to some long-distance growth of CST in nogo-A Ϫ/Ϫ Mice fibers extending from the lesion site to the lumbar motor While CST fibers sprout extensively above a thoracic pool, it seems much more probable that this is due to hemisection in nogo-A/B Ϫ/Ϫ mice, a more critical issue short-range sprouting of partially injured tracts such as is whether such fibers project to the caudal spinal cord the raphespinal system in the ventrolateral portions of below the injury. Examination of longitudinal sections the cord (see Discussion). At the 17-day time point, the across the SCI demonstrate that many fibers do regenerhigher scores of nogo-A/B Ϫ/Ϫ mice might be attributable ate across the injury site and can be seen to follow to both the long-distance CST regeneration seen by a branching trajectory in distal gray and white matter BDA tracing and to local sprouting in the lumbar cord. (Figures 5A and 5B) . The tortuous trajectory is distinct By this time point, functional recovery from dorsal hemifrom rostral fibers in control animals, which have a linear section is nearly complete (GrandPré et al., 2002) . Reprofile in the dCST (Figures 5E and 5F ). It is also clearly gardless of mechanism, the locomotor recovery in the distinct from the linear trajectory of caudal uninjured nogo-A/B Ϫ/Ϫ mice is significantly greater than in control fibers in wild-type animals with a more shallow injury animals. that does not disrupt the entire dCST (not seen in this study but observed in pilot experiments; data not shown). As further validation of the extent of the transecDiscussion tion, staining for the astroglial marker, GFAP, demonstrates that scar reaches deeper than the level of the Analysis of mice with a disruption in the nogo-A/B gene has provided insights into the response of young adult dCST ( Figures 5C and 5D) . Camera lucida drawings of all BDA-labeled fibers summarize the pattern of CST brain and spinal cord to trauma. The hypothesis that 
